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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]After calcinating this invention, it relates to the manufacturing method of 
a ceramic green sheet used for electronic parts made from ceramics, such as a ceramics 
circuit board and a ceramic multilayer capacitor, etc. 
[0002] 

[Description of the Prior Art]Conventionally, what sintered the ceramic green sheet is used for 
electronic parts made from ceramics, such as a ceramics circuit board and a ceramic 
multilayer capacitor. This ceramic green sheet mixes ceramic powder and a binder, forms a 
slurry, fabricates this slurry to a sheet shaped with a doctor blade method etc., and is obtained 
by drying. 

[0003]Alumina etc. are used as the above-mentioned ceramic powder. As a binder, the 
polyvinyl butyral resin which raises sheet intensity is used. In order to distribute ceramic 
powder uniformly in manufacturing the above-mentioned ceramic green sheet, the surface- 
active agent of a polycarboxylic acid system is added as a dispersing agent. 
[0004] However, although this surface-active agent raises the dispersibility of ceramic powder, 
it is difficult to mix with a binder to homogeneity. Therefore, when the whole slurry was not able 
to change homogeneously and fabricated a ceramic green sheet, there was a problem of being 
easy to generate a dry crack. 

[0005]This crack becomes so difficult that the particle size of ceramic powder is so still finer 
that molding speed is so quick that sheet thickness is thick. In order to prevent a crack, 
ceramic powder and a binder are experientially said for it to be the 1st to produce the uniformly 
mixed slurry. 

[0006]Then, the 1st method of using an acrylic binder as a binder as a method of solving the 
above-mentioned problem (JP,62-3061,A, JP,1-111769,A), There are the 2nd method (JP,63- 
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55164,A) of coarse-grain-izing the particle size of ceramic powder, the 3rd method (JP,62- 
124903,A) of drying a ceramic green sheet from the undersurface, the 4th method (JP,63- 
290707,A) of drying under decompression, etc. 

[0007]According to the 1st method of the above, by adding a proper quantity of acrylic binders, 
it is easy to operate the quantity of the OH radical in a slurry, and this slurry can be mixed 
uniformly. In the 2nd method, in order to reduce condensation of ceramic powder, the rate of 
coarse grain is increased. Therefore, a uniform slurry can be created, without ceramic powder 
condensing. According to the 3rd and 4th methods, a ceramic green sheet can be dried 
uniformly and the dry crack of a ceramic green sheet can be prevented. 
[0008] 

[Problem(s) to be Solved] However, there is the following problem also in which method of the 
above. That is, in the 1st method of the above, there are problems, like that the intensity of a 
ceramic green sheet falls and the processability of a sheet is bad. In the 2nd method, in order 
to change the particle size of ceramic powder, the design flexibility about the calcination 
characteristics, such as burning shrinkage, becomes small. 

[0009]There is a problem that a slurry is not equalized, in the 3rd method. The 4th method 
needs desiccation under decompression and cost becomes high. This invention does not have 
a dry crack in view of this problem, and it is going to provide the manufacturing method of a 
ceramic green sheet with high intensity and design flexibility. 
[0010] 

[Means for Solving the Problem]ln a method of manufacturing a ceramic green sheet, the 
above-mentioned dispersing agent is in a manufacturing method of a ceramic green sheet 
being a dispersing agent containing a polyethylene glycol using a slurry with which this 
invention mixes ceramic powder, a solvent, a binder, and a dispersing agent. What should be 
most observed in this invention is having mixed a dispersing agent which contains a 
polyethylene glycol (henceforth PEG) in a ceramic green sheet. 

[001 1]As for an addition of the above PEG, it is preferred that it is 0.01 - 2.0wt% to ceramic 
powder (100wt%). 0. In the case of below 01wt%, since a slurry is not mixed uniformly, there is 
a possibility of becoming easy to generate a dry crack in a ceramic green sheet. On the other 
hand, since a portion which participates in combination in PEG increases in exceeding 2.0wt%, 
there is a possibility of becoming easy to condense ceramic powder conversely. There is a 
problem that the lamination nature of a ceramic green sheet falls. 

[0012]As for a molecular weight of the above PEG, it is preferred that it is 200-2000. In less 
than 200 PEG, a molecular weight does not actually exist. Since PEG serves as a solid state 
when a molecular weight exceeds 2000, there is a possibility that a surface disposition of a 
ceramic green sheet may worsen. 

[0013]As the above-mentioned ceramic powder, there are alumina, an alumina additive 
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system, a PbO system, zirconia, etc. There are polyvinyl butyral resin etc. as a binder. There 
are ethanol, acetone, toluene, butanol, etc. as a solvent. To a slurry, it is preferred to add 
plasticizers, such as dibutyl phthalate. The above-mentioned ceramic green sheet can be 
fabricated, for example using a doctor blade method. 
[0014] 

[Function and Effect]ln the manufacturing method of this invention, mixed addition of the PEG 
is carried out as a dispersing agent added to a ceramic green sheet. PEG[HO(CH 2 CH 2 0) 

nCH 2 CH 2 OH] is long and slender in molecular structure, and oxygen has arranged it in saw 

shape in the main skeleton. 

[0015]Therefore, the above-mentioned oxygen and ceramic powder in PEG join together, and, 
on the other hand, this oxygen, other oxygen in an object position, and other ceramic powder 
join together. So, ceramic powder will be in the state where condensing by PEG of the above- 
mentioned saw shape was barred, and it distributed uniformly. In order that PEG may consider 
a weak hydrogen bond as oxygen in a binder, a binder gets used well. 
[0016]Thus, since PEG mixes ceramic powder and a binder uniformly, it can create a 
homogeneous slurry in a short time. Therefore, when fabricating a ceramic green sheet, dry 
crack initiation can be reduced by leaps and bounds. Sheet thickness can fabricate the thick 
ceramic green sheet which is about 0.6-1.0 mm in a short time. According to this invention, 
there is no dry crack and the manufacturing method of a ceramic green sheet with high 
intensity and design flexibility can be provided. 
[0017] 
[Example] 

The example concerning example 1 this invention is described using drawing 1 and drawing 2 . 
This example is the method of manufacturing the ceramic green sheet 19 using the slurry 1 
which mixes ceramic powder, a solvent, a binder, and a dispersing agent, as shown in drawing 
1. The above-mentioned dispersing agent is PEG. PEG adds 0.2wt% to ceramic powder 
(100wt%) using the thing of the molecular weight 400. 

[0018]ln alumina, silica is [ lead oxide of ceramic powder ] 24wt% of mixed powder 16wt% 
60wt%. Ethanol or toluene is used as a solvent. Polyvinyl butyral resin is used as a binder. The 
thickness of a ceramic green sheet is 0.6 mm. 

[0019]ln producing the above-mentioned slurry, as shown in drawing 2, the above-mentioned 
ceramic powder, a solvent, and the ceramics raw material that consists of PEG(s) are paid in 
the tank 81 of the trommel 8. And the tank 8 is rotated focusing on the axis 82 for 2 hours, and 
the above-mentioned ceramics raw material is fully distributed. Subsequently, a binder and a 
plasticizer are added, and also it rotates for 5 hours, and these are fully kneaded. Dibutyl 
phthalate is used as a plasticizer. Then, deaerator removes air bubbles and a solvent and a 
homogeneous slurry with a viscosity of 5000-20000 cps is obtained. 
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[0020]ln fabricating a ceramic green sheet from the above-mentioned slurry, the sheet forming 
machine 9 shown in drawing 1 is used. The sheet forming machine 9 has the film 95 by which 
was supported movably by two or more rollers 99 and these rollers 99, and Si processing was 
carried out. In the feed direction of this film 95, the slurry tank 90, the exhaust room 92, the 1st 
drying room 93, and the 2nd drying room 94 are arranged in order. 
[0021]When fabricating a ceramic green sheet using the above-mentioned sheet forming 
machine 9, the slurry 1 is first put in in the slurry tank 90. Subsequently, the roller 99 is rotated 
and the film 95 is operated to a feed direction. At this time, the slurry 1 tends to follow the film 
95. And the slurry 1 is extended by uniform thickness of 0.6 mm with the doctor blade 91 
allocated near the opening of the slurry tank 90, and is fabricated by the sheet shaped. 
[0022]Subsequently, this sheet-shaped slurry 15 passes through the exhaust room 92, the 1st 
drying room 93, and the 2nd drying room 94 in order with a motion of the film 95. The 
vaporization exhaust air of the solvent is carried out in the exhaust room 92. The sheet-shaped 
slurry 15 is dried by dry air in the 1st drying room 93 and the 2nd drying room 94. Thereby, the 
ceramic green sheet 19 of 0.6 mm of sheet thickness is obtained. Then, this ceramic green 
sheet 19 is rolled round cylindrical. 

[0023]ln the example of the example book of an experiment, the relation between the addition 
of PEG added by the ceramic green sheet, and sheet peel strength, sheet lamination nature 
and the existence of a dry crack was evaluated. The addition of PEG changes and also the 
ceramic green sheet evaluated in this example is the same as that of an example. 
[0024]as shown in Table 1, to ceramic powder, to 0 - 3.0wt%, the addition of PEG was boiled 
variously and changed, in addition -- the table -- PEG0.5wt% -- what carried out additional 
addition of 0.2wt% of sorbitan trioleate or a polycarboxylic acid dispersing agent was shown. 
Sheet peel strength (N) was measured by the friction test of the green sheet laminated piece. 
Sheet lamination nature was judged by the ease of exfoliating in case a hand tears off a green 
sheet laminated piece. The existence of the dry crack evaluated the ceramic green sheet by 
viewing. The green sheet laminated piece stuck 0.6 mm of sheet thickness, and a 30-mm-wide 
ceramic green sheet by pressure with the pressure of 10MPa, and produced them. The result 
was shown in Table 1. 

[0025]As known in the table, when it was within the limits whose PEG addition is 0.01 - 
2.0wt%, there was no dry crack and sheet lamination nature was also good. When it was this 
range, sufficient sheet lamination intensity beyond sheet lamination intensity 0.9N was 
obtained. On the other hand, when an addition was in the range exceeding less than 
[ 0.01wt% ] or 2.0wt%, the dry crack occurred in the ceramic green sheet. 
[0026]receiving ceramic powder in PEG also from this - 0.01 - 2.0wt% - in adding, it turns out 
that there is no dry crack and intensity can also fabricate a strong ceramic green sheet. When 
the ceramic multilayer substrate which has three-dimensional wiring was produced using the 
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above-mentioned ceramic green sheet which carried out 0.01 -2. Owt addition of the PEG, the 
good ceramic multilayer substrate was obtained without a crack etc. occurring. 
[0027] 
[Table 1] 
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[0028]ln the example of a comparative example book, the ceramic green sheet was produced 
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like the example, using dibutyl phthalate (DBP) and dioctyl phthalate (DOP) as a dispersing 
agent. The ceramic green sheet and simultaneous comparison which start an example in the 
above-mentioned SERAKKUSU green sheet were performed. 

[0029]As a result, the tendency for the solubility to the solvent of a binder and the pliability of a 
binder to improve by addition of DBPDOP was seen. However, ceramic powder was not able 
to distribute uniformly and a homogeneous ceramic green sheet was not able to be produced. 



[Translation done.] 
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